Multiple roles of auxilin and hsc70 in clathrin-mediated endocytosis.
The ATP-dependent dissociation of clathrin from clathrin-coated vesicles (CCVs) by the molecular chaperone Hsc70 requires J-domain cofactor proteins, either auxilin or cyclin-G-associated kinase (GAK). Both the nerve-specific auxilin and the ubiquitous GAK induce CCVs to bind to Hsc70. The removal of auxilin or GAK from various organisms and cells has provided definitive evidence that Hsc70 uncoats CCVs in vivo. In addition, evidence from various studies has suggested that Hsc70 and auxilin are involved in several other key processes that occur during clathrin-mediated endocytosis. First, Hsc70 and auxilin are required for the clathrin exchange that occurs during coated-pit invagination and constriction; this clathrin exchange may catalyze any rearrangement of the clathrin-coated pit (CCP) structure that is required during invagination and constriction. Second, Hsc70 and auxilin may chaperone clathrin after it dissociates from CCPs so that it does not aggregate in the cytosol. Third, auxilin and Hsc70 may be involved in the rebinding of clathrin to the plasma membrane to form new CCPs and independently appear to chaperone adaptor proteins so that they can also rebind to membranes to nucleate the formation of new CCPs. Finally, if formation of the curved clathrin coat induces membrane curvature, then Hsc70 and auxilin provide the energy for this curvature by inducing ATP-dependent clathrin exchange and rearrangement during endocytosis and ATP-dependent dissociation of clathrin at the end of the cycle so that it is energetically primed to rebind to the plasma membrane.